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A. Title: Investigation to Develop a Multistage Forest Sampling
Inventory System Using ERTS-1 Imagery. PR-126

B. Principal Investigator: Philip G. Langley
Earth Satellite Corporation
2150 Shattuck Avenue
Berkeley, California 94704
C. Problems Impeding Investigation:-

None at pkesent. We have recently received the first'imageé
for 1973 and have ordered color composites and digital tapes.

D. Accomplishments:

1. This period
~ As outlined in the previous reports; our feseafch effort
continues in two areas, namely (1)vﬁanua].photo interpretation of the
sample units as annotated on the ERTS images, and (2) digital -
interpretation of these sample upits.‘

Manual Interpretation

Since the last reporting period we have completed 70‘percent'of
the interpretation of the U-2 and ERTS images fdr the purpose bf timber
volume predietions within the Northern California test site. |
Photo interpretation regarding the'primaky sample units was begun

. : . ' Py
with the U-2 high altitude imagery. Recent forest inventory data were

used as an aid to assign timber volume estimates to portions of primary

sample units for which previous timber volume data were not available.



A list of timber voiumes pervpfimary sample unit is being prepared‘
during this phase of the'project and wi11'be_used;subsequént1y as a
data base for'statisfica] analysis and digifa] interpretation of the
sample units.

' Digital Interpretation

In the previous Type I report we stated ﬁhat'thekimage handling
system had been comp]eted,vand that we had started on the feature
extractidn program and the unsupervised C]assification progkam. To
date, the latter two sysfems are funétionél and We are presently
settiﬁg up a series of tests to evaluate their usefulness in the
forest inventory framework. |

In addition to these two major;programs; we havé deVé]oped some
auxiliary programs. One will display c1as$ificétion dutpﬁtsbby means
of a Calcomp plotter and another will enable us to calculate class
areas by éamp]e units. |

Summarizing, we can stdte_that'at the'end of thiS reporting'period~
our major effort in program devé]bpment has come to a close, and that
we are now beginning to concentrate on the practita1 evajuation of |

the systems.‘

2. Plans for Next Period:

Manual Intergretatioh

During this perioa the intérpretation of the ERTS-1 images for
estimating timber volumes will be completed. Regression analysis
will be performed on the data to determine the most sighificant

contributing variables for estimating volumes.



In addition, we hopelto determfne how c]ose]ere1ated timber
estimateé made from ERTS are to timber éstimateé made by more con-
ventional means of timber inventory. ,

Manuai intgrpretationbtééhniques will be used for'cOmpakison and
eva]uatidn of computer generafed volume estimates from the ERTS'digita1'
data tapes. |

Digital Interpretation

The ultimate goal for the unsupervised classifier which wé.have:' 
developed is not to identify 1and—usé categories as 1siusua11y the
case with digita]biﬁterpretation,systems, but to identffy Tand |
categories that will be éignificant1y correlatéd with timber volume.

To test the feasibility of such a classificétion system we will
perform a series of experiments. In these experiments we will perform
regressions; with as dependent variab]es.the timber vo]umes.of sample
unité in a test area, and as independent Variablés thevarEas for each
sample unit occupied by a certain ciass, as indicated by the classifier.
The variables to be estimated will be thé'vo1ume_1evels associated
with each class. For each experiment we will vary some basic
interpretation parameters.

For the test areas we will hse two areas in steep moUhtainous
terrain with four primary sample units each. Eéch of these primary
sample units will be divided into 16 square mi1e.sections, so that
.we will have 64 sections for each test area. Fdr each of these
sections we have a timber volume estimate obtaiheg froh previous
surveys, or ocularly estimated by an experienéed'photo interpreter

using the U-2 photographs.



Ve will attempt to vary all major parameters to the digital
interpretation: process, in the hope of producing a d1g1ta1 classification
which will be significant]y correlated to the known volume levels.

E. S1gn1f1cant Results:

" No s1gn1f1cant resu]ts beyond those described 1in our prev1ous
Type IT report have been obtained in:this reporting period. We have
been'engaged in the development of component parts of our digital
interpretation system, which is presently functional and in the
testing stage.‘ o

F. Pubiications:

No publications were released during this}period.

G. Recommended Changes:

No major changes in procedures are recommended at this time.

H. Changes in Standing Order Forms

None required.

I. ERTS Image Descriptor Forms:

No image descriptor forms are enclosed.

J. Data Request Forms:

Two new data hequestsforms were submitted for digital tapes

and color composites of two new scenes acquired in April of this year.

Submitted for Philip G. Langley

. Principal Investigator
PR-126
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Jan’W. van Roessel
Co-Investigator




